Background: Identifying persons at high risk for advanced colorectal neoplasia can aid in the prevention of colon cancer. Previous studies have shown that some patients can present with proximal advanced neoplasia with no distal findings. Aims: To determine the factors related to advanced neoplasia and advanced proximal colorectal neoplasia in a Latin American population. Material and methods: A prospective, cross-sectional, observational, analytic study was conducted. It included patients that underwent colonoscopy at the Policlínico Peruano Japonés within the time frame of January and July 2012. Advanced neoplasia was defined as the presence of lesions ≥ 10 mm with a villous component, high-grade dysplasia, or carcinoma. The splenic flexure was the limit between the proximal and distal colon. Results: A total of 846 patients were included in the study. Advanced neoplasia was detected in 108 patients (12.8%) and advanced proximal neoplasia in 55 patients (6.7%), 42 (76.4%) of whom had no neoplasia in the distal colon. Factors related to advanced neoplasia found in the multivariate analysis were age, at the intervals of 50-59 (p = 0.019), 60-69 (p = 0.016), and ≥ 70 years (0.002) and male sex (p = 0.003). In the evaluation of advanced proximal neoplasia, the multivariate analysis identified the 60-69 year age interval (p = 0.039) and advanced distal neoplasia (p = 0.028) as factors related to advanced proximal disease. The ROC curve established the age cut-off point at 60 years for initially performing colonoscopy, rather than sigmoidoscopy. 
Introduction
Colorectal cancer is the third most common cancer in men and the second most common in women worldwide, with more than 1.2 million new cases and more than 600,000 deaths annually. 1 Colorectal cancer screening in the general population can reduce the colorectal cancer mortality rate. The international guidelines recommend this screening from the age of 50 years, through tests such as fecal occult blood, sigmoidoscopy, and colonoscopy. 2 However, these recommendations are not always observed. One of the main barriers to screening is the lack of risk perceived by the patients and even by the primary care physicians. 3, 4 The risk for colorectal cancer or advanced neoplasia (AN) in general, varies according to several factors, including age, 5 ---9 sex, 6 ---10 a family history of colon cancer, 6, 8, 9, 11 tobacco smoking, 8, 9, 12, 13 obesity, 7,9,14 diabetes mellitus, 15 etc. Information on these factors is easy to obtain and could be used to identify those patients at high risk for AN that would benefit most from screening.
Flexible sigmoidoscopy is a simple screening method for colorectal cancer. Not only does it reduce the incidence of colorectal cancer, but it reduces the mortality rate, as well. A large randomized study reported that sigmoidoscopy alone, performed in patients between the ages of 55 and 64 years, reduced the incidence of colorectal cancer by 33% and the colorectal cancer mortality rate by 43% during a mean 11.2-year follow-up period. 16 The addition of a yearly fecal occult blood test to sigmoidoscopy has been reported to have little or no benefit. 17, 18 To the contrary, it can reduce screening participation. 19, 20 Nevertheless, despite the strong evidence of the clinical benefits of sigmoidoscopy, this procedure does not enable proximal colon evaluation. A complementary colonoscopy must be performed if the sigmoidoscopy result indicates the presence of distal neoplasia, especially if it is greater than 1 cm, if it has a villous histology, or if there are multiple neoplasia, given that these are risk factors for proximal advanced neoplasia (PAN). 5,21---27 The prevalence of PA N varies between 1.7 and 5.4%, according to published studies. 5, 22, 23, 27, 28 However, 60 to 70% of the patients with PA N do not present with distal neoplasia. 5,22,29---31 Therefore, these patients with PA N could go undetected if colonoscopy is performed based solely on the previous sigmoidoscopy findings. Ideally, proximal colon examination should be selectively carried out on patients at high risk for PAN, based on a stronger predictive model that includes sigmoidoscopy findings and clinical risk factors. However, there have been few studies on this subject. 21, 23, 25, 29, 30, 32, 33 The aim of our study was to determine the factors related to colorectal AN and PAN.
Methods
This is an analytic, observational, cross-sectional, prospective study and was approved by the Office of Training, Research and Teaching of the Policlínico Peruano Japonés. It included all the outpatients that underwent colonoscopy at the Gastroenterology Service of the Policlínico Peruano Japonés within the time frame of January to July 2012. The Policlínico Peruano Japonés is a private institution and the majority of its patients are outpatients. A total of 14 experienced gastroenterologists performed the procedures. The colonoscopies were carried out with Olympus equipment, models CF-H 180, CF-Q 160 ZL, CF-H 150, and CF-Q 150 and Fujinon equipment, model EC-590 WL. All the procedures were recorded and archived. Patients under the age of 16 years and those that did not have an anatomopathologic study were excluded. All the patients received verbal and written instructions for intestinal preparation and the divided dose system was used for all the procedures. The colon cleansing preparations used were polyethylene glycol (PEG) in its presentation of envelopes containing 105 g of PEG 3350 and sodium phosphate (in 45 ml bottles that contained 48 g of monobasic sodium phosphate and 18 g of dibasic sodium phosphate per each 100 ml). If the examination was to be performed in the morning, the patient was instructed to take 3 PEG envelopes the night before and one in the morning, or one bottle of sodium phosphate the night before and another in the morning. If the examination was in the afternoon, the patient was instructed to take 2 PEG envelopes the night before and 2 envelopes the morning of the exam or one bottle of sodium phosphate the night before and another bottle the morning of the exam.
Before the procedure, the patients were interviewed and the following information was collected: Data on the following colonoscopy-related variables were collected during the procedure: the time at which the study was begun, withdrawal time, findings, and bowel preparation quality. The time of colonoscopy was classified as ''morning'' if it was performed between 08:00 am and 11:59 am or ''afternoon'' if it was performed between 12:00 pm and 06:00 pm. Bowel preparation quality was registered by the endoscopist in charge of the procedure and categorized as excellent (adequate visualization of the entire colon with no washout or suction), good (adequate visualization of more than 90% of the colon with clear fluids requiring minimum suction and minimum or no washout), regular (unsatisfactory visualization of all or part or the colon with dark fluid and liquid feces that required suction and washout), and poor (unsatisfactory visualization of all or part of the colon, with dark fluid and feces requiring suction and washout and the need to consider re-examination) based on the predefined Aronchick scale. 34, 35 For the purposes of our study we redefined the level of preparation as ''optimum'' (excellent or good) or ''suboptimum'' (regular or poor). If elevated lesions were found, the corresponding histopathologic report was obtained after the procedure.
Conventional colonoscopy was performed by experienced gastroenterologists. Complete colonoscopy was considered when the colonoscope reached the cecum. During the colonoscopy, the location and size of all the polyps were determined before their removal. Size was measured comparing the lesion with the open biopsy forceps or based on clinical judgment. Lesion location was determined by the clinical judgment of the gastroenterologist.
The splenic flexure was established as the limit between the proximal and distal colon. 22, 23, 29, 31, 36, 37 The definition of AN was the presence of lesions larger than 10 mm with a villous component or with high-grade dysplasia or carcinoma. 8, 23, 29, 37 Cancer was defined as the invasion of malignant cells under the muscularis mucosae. 31 For purposes of the analysis, traditional serrated adenomas, serrated sessile lesions, and mixed serrated polyps were categorized as tubular adenomas. 9 Polyps under 10 mm that were not extirpated, were regarded as non-neoplastic. 9 If the patient had more than one lesion, whether in the proximal or distal colon, the more advanced lesion was the one classified. Data were reported as absolute and relative frequencies for discrete or nominal variables, and as means, standard deviation (SD), and range for the continuous variables. These data were analyzed using the SPSS version 16.0 statistical package and the tables were constructed using the Excel program. The variables were crossed by means of 2 x 2 tables. Each variable was studied for its association with the presence of AN and PAN. The chi-square test or Fisher exact test were used for the categorical variables and the Mann-Whitney U test was used for the continuous variables. Age was evaluated as a continuous and categorical variable (< 40, 40-49, 50-59, 60-69, and ≥ 70). BMI was categorized as ≥ 30 (obese) and < 30 (not obese). The variables that were significantly associated with AN and PA N in the univariate analysis then underwent multivariate analysis using logistic regression.
The patients that had incomplete colonoscopy were excluded from the analysis of risk factors for PAN. 
Results
A total of 846 colonoscopies that fit the inclusion criteria were performed during the study period. The mean age was 57.67 years (SD ± 14.77), 71.6% of the patients were above 50 years of age, and 64.9% were women. A total of 119 (14.1%) of the patients were obese (BMI ≥ 30). The most frequent indication for the examination was for diagnostic purposes (59.1%). A total of 112 (13.2%) patients had a family history of colon cancer and 291 (34.4%) had undergone previous colonoscopy. Of the 846 colonoscopies performed, the cecum was reached in 822 (97.1%). In 54.1% of the colonoscopies, the withdrawal time was greater than or equal to 6 min. In 6 colonoscopies, polyps under 10 mm that had a hyperplastic aspect and were located in the rectum were not removed at the discretion of the endoscopist. Some type of colonic neoplasia was detected during colonoscopy in 243 (28.7%) patients, 223 (26.4%) of which corresponded to adenomas and 20 (2.4%) to cancer. A total of 108 (12.8%) patients presented with AN (table 1) .
Factors related to AN through the univariate analysis in the total number of patients were age (p = 0.002) and male sex (p = 0.012) (table 2).
The multivariate analysis confirmed a statistically significant associationThe multivariate analysis confirmed a statistically significant association of age in the ranges of 50-59 (p = 0.019), 60-69 (p = 0.016), and ≥ 70 years (p = 0.002), as well as in the male sex (p = 0.003) (table 3) with AN.
Of the 822 patients that had complete examination of the colon, 99 (12.0%) presented with AN. Of those patients, 55 presented with PAN. Of the PA N group, 42 (76.4%) had no (table 6 ). The ROC curve generated from age and the presence of PA N ( fig. 1 ) showed an area under the curve of 0.621 and the cut-off point of 60 years was the one that best distinguished the need for initial colonoscopy rather than sigmoidoscopy.
Discussion
Our study confirmed the results of previous analyses that showed age and male sex as factors associated with AN. We preferred to evaluate AN rather than cancer, given that previous studies suggested that this was a more adequate aim in relation to colonoscopy screening. 5---10,13,28 Nevertheless, some predictive models exclusively for cancer 38---40 have previously been developed and both cancer and AN are important study aims for colon cancer screening that will enable the colorectal cancer mortality rate to be reduced. Early colorectal cancer detection and treatment are associated with reduced colorectal cancer mortality, 9 but detection and removal of adenomas, especially those that are advanced, are also associated with reduced colorectal cancer incidence. 41, 42 Age and sex were found to be important risk factors for the development of advanced colorectal neoplasia. Men have almost double the risk for developing advanced neoplasia, compared with women. There was also a significant Greater colorectal neoplasia prevalence associated with age has been observed in previous studies. 13, 26 Other factors, such as a family history of colorectal cancer, tobacco smoking, and BMI were not related to advanced colorectal neoplasia in our study, unlike that reported by Kaminski et al. 9 Flexible sigmoidoscopy is generally well-tolerated, easy to perform, safe and economic. 16 Thus, sigmoidoscopy is an adequate initial large-scale screening test for colorectal cancer. Nevertheless, sigmoidoscopy cannot evaluate the proximal colon and therefore studies have been conducted to identify factors related to proximal neoplasia that could be used to identify patients that would need complementary colonoscopy. Findings in the distal colon (large neoplasms or histologically advanced neoplasia) have been identified as risk factors for PAN, along with some clinical characteristics (age, male sex, obesity, alcohol ingestion or tobacco smoking, and a family history of colorectal cancer).
21---23,27,29---33, 37 We also evaluated factors related to PAN. For that analysis, only the colonoscopies in which cecal intubation was achieved were taken into account. 31 Age and the presence of distal AN were found to be related, but not sex. In regard to age, it was preferable for initial colonoscopy to be performed, rather than sigmoidoscopy, in patients above the age of 60 years, due to the high risk for finding PA N in that group of patients. With respect to distal AN, there was a 2.5-fold increased risk. This concurred with the findings of Leung et al., 31 who found a 3.9-fold risk increase in that group of patients. Other findings in the distal colon, such as non-advanced neoplasias, were not statistically significant in relation to PAN, which perhaps was due to the small size of our study sample.
In the present study, 6.1% of the patients with no neoplasia in the distal colon presented with PAN. Alternatively, 76.4% of the patients with proximal advanced lesion had no neoplasia in the distal colon. These results are related to those of previous reports. 13, 22, 29, 31, 32 It can be deduced from these findings that three-quarters of advanced colonic lesions could be missed in sigmoidoscopy, if colonoscopy were not performed in patients presenting with no neoplasia in the distal colon.
Our definition of AN was the same as that used in the majority of the previous studies, and it included adenomas > 1 cm. 5,9,13,25,26,29---31,33,37 Given that polyp size determination can be subject to wide interobserver variability, a more rigorous definition without considering size, such as that proposed by Imperiale et al., 22 could prevent such a discrepancy. Therefore our AN detection rate can be different, when compared with that of Imperiale.
Among the limitations of our study is the small sample size. This was probably the reason that no other risk factors for advanced neoplasia were identified, such as a family history of colon cancer, tobacco smoking, obesity, and diabetes mellitus. Furthermore, we did not take other risk factors into account, such as aspirin use. Likewise, our risk factors only predicted advanced neoplasia detection at the time of evaluation, and not the future risk for developing advanced colorectal neoplasia or death from colorectal cancer. In addition, like Dodou and Winter 24 and Chung et al., 25 we considered both symptomatic and asymptomatic patients, which can distort the comparisons with other studies that only evaluated patients for screening 5---9,13,21---23,29,30,33,37 or symptomatic patients. 31, 36 In conclusion, our study found that age and sex were related to the presence of advanced colorectal neoplasia, and that age and distal AN were related to PAN. In particular, patients above the age of 60 years would require initial colonoscopy, as opposed to sigmoidoscopy for colon evaluation. Future studies with larger samples are necessary in order to find other related factors and to establish a score for identifying individuals at high risk for presenting with advanced colorectal neoplasia.
